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Elements" da t ed  M::y, 1965. 

S t ress -Deformat ion  C h a r a c t e r i s t i c s  of S o i l s  (Osman I .  Ghazzaly) 

A series of  vacuum t r i a x i a l  tes ts  on d r y  Colorado r i v e r  sand h a s  been 

te rmina ted .  Analys is  of r e s u l t s  showiiig the  e c f e c t s  o f  de i l s i t y ,  l a t e r a l  

p r e s s u r e ,  l e v c l  of s t r a i n ,  and r a t e  of s t r a i n  on t h e  s t r e n g t h  and deforma- 

t i o n  c h a r a c t e r i s t i c s  of t h i s  s o i l  has  a l s o  been made. 

tests i s  be ing  w r i t t e n .  

k r e p o r t  on t h e s e  

The i n v e s t j - g o t i o n  inc luded  t h r e e  d e n s i t i e s :  9 4 ,  102,  and 108.26 1 b . c u . f t .  

which cover  t h e  e n t i r e  range  of d e n s i t i e s  a t t a i n a b l e  wi th  t h i s  sand .  The 

l a t e r a l  p r e s s u r e  was l i m i t e d  by the  v a c u m  c a p a b i l i t i e s  a v a i l a b l e  i n  the l a b -  

o r a t o r y  t o  a maximum o f  about  9 .0  p . s . i .  The r a t e  of  s t r a i n  rai-iged from 

0.625 t o  5% pe r  minute  to  i n v e s t i g a t e  t h e  e f f e c t  of v a r i a t i o n s  i n  irhe 
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From t h e  p o i n t  reached a t  t h e  p r e s e n t  t i m e  i n  t h i s  r e s e a r c h ,  there 

a r e  several  a l t e r n a t i v e  r o u t e s  t h a t  can b e  pursued.  One O F  ilhese inay be  t o  

c o n t i n u e  i n v e s t i g a t i n g  the  a x i a l  s t r e s s - s t r z i n  c h a r a c t e r i s t i c s  o E  t h e  d r y  

Colorado r i v e r  sand as w e l l  as o t h e r  s o i l s  under v a r i s s  cor id i i ions .  t inother  

p o s s i b i l i t y  would be t o  i n v e s t i g a t e  t h e  e f f e c t s  of other types  o i  Ict 'ding; 

f o r  example, repeated and dynamic Ioitdiilg o i  c i ie  t e s t  specimen. ti t h i r d  

a l t e r n a t i v e  can be t o  i n v e s t i g s t e  the p o s s i b i l i t y  of  al-: empirich1 c o r r e l z t i o n  

between t h e  bclicvior of t h e  s o i l  s imple  G S  deic.n?ineci i n  ths l a b o r a t o r y  and 

t h e  l o a d - s e t t l e m e n t  curves  o f  v a r i o u s  found;!tion elemen: 3 i n  the Lttboi-zLory 

o r  i n  tlie f i e i d .  

Force-D formation C h a r a c t e r i s t i c s  of  Impkct Loaded Foundat ion Eiemeiits . 
(Ar thur  R .  Poor) 

A s e r i e s  or' drop  tes ts  have been performed u t i l i z i n g  t h e  8 I b  t e s t  

v e h i c l e s .  These tes ts  were ncconplisl ied i n  t h e  l ah ra to j :v  ui1cie-i c o n t r u i l e d  

c o n d i t i o n s .  D:.ops were made i n t o  the snme sitl!J. bed iis uLil izeci  f o r  i h e  

1 . a iges t  models o f  the sta:ic t e s t  s e r i e s .  These tests ; ierc  pecEorrr?ed t o  

a ccomp 1. i s 11 t he  f o  1 low i cg : 

ri. p i o v i d e  a coriipj e t e  cl ieck-oui  O L  ttic i ~ s t  procccluie and i l k s ( .  rumcnia- 

t i o n  b e f o r e  nioviiig t o  the f i e l d .  

13. Provide  ;I check on che 1504 compuLei program and p l o t  r o u t i n e s  

K O  bc u:-Ll-ized throughou? the t e s ~  ser ies .  

I- 

t.,. Provide  ii s o l u t i o t i  i n  cer ta i : )  g r c y  aceas n h e r e  q u e s t i o n s  o ~ .  

prcccdures  tisd ;?C'L !JcCi> r e s o l v e d  t o  conp1cLe s a t i s f a c t i o i i .  

Thc t e s t  eqL,ipmcnt was mod i f i c ( ;  b:. i! 1.: l i  ;:i A ~ E ;  ~ h c  st icc~: .L  ~ T A C C .  O R  L h (  

scope t o  p rov ide  il p r e c i s e  r c f e r c c c e  p o i n t  or' impact of  C ~ C  t 2 s t  v e h i c l e  

w i t h  t l i e  s o i l  s u r f a c e .  This was accomplished by r e p l a c i n g  o:ie of  tlie 



g u i d e  wires on t h e  d rop  Lowes wi th  a h igh  t e n s i l e  s t r e n g t h ,  h igh  r e s i s t a n c e ,  

: l ickel  a l l o y  wi re .  Tlic v i r c  VLIS charged wi th  a D . C .  vol 'cage of  approximate ly  

0 . 5  V/inch.  

c r p  of- high impact iiy101-i For  t h e  wire  t o  pas s  through.  A concac t  :..ri.rn, 

was f i t t e d  t o  t h e  s l i d e  and e l e c t r i c a l  conilectici1s provided .  T h i s  p iov ided  

;i means of ii1dicatii.g a change i n  v o l t a g e  as :he model  t r z v c l e d  :;lorig che 

wire. T h i s  vol t -age change could be t r a n s l a t e d  i n t c  d i s p l a c i m e n t  by c a l i -  

b r a t l n g  t h e  t r a v e l  of t he  model i n  r e l a t i o n  20 the  scope s e t t i n g s .  By 

superimposi;.tg bo th  t r a c e s  011 t he  scope  a t  t h e  ground z k r o  o r  zero  t i m e  

r e i c r e n c e  l i n e  a;id caus ing  :he t r a c e s  to bcgi;t dic211 t l i c  model was rtppro- 

x ima te ly  2 i n ,  above t h e  s o i l  s u r l a c e ,  two i n t e r s e c t i n s ,  c:irves were 

obtained. Thc i n L e r s e c t i o n  i s  the  p r e c i s e  poinL of impact .  The p e n e t r a t i o n  

t r a c e  a l s o  se rved  t o  p rov ide  a permanent r e c o r d  oE deprrh of p e n e t r a t i o n .  

A :iew s l i d e  wi re  gu ide  :;zs mc;n:ifac:ured o u t  o f  p l a s t i c  w i th  

T e s t  drc;ps hav? commenced uiider f i e l d  c o i d i t i o l i s .  The d rop  a r e a  had 

p r e v i o u s l y  been p repa red  and the s u r f a c e  covered wi th  p l a s t i c  'io prec lude  

undue change i i i  Liic s o i l  moist!.ire coriterlt.  

C e r t a i n  d i f f i c u l t i e s  have a r i s e n  wi th  t h e  equipment uiider f i e l d  condi -  

t i o n s  which have been o r  a r e  bci:Ig c o r r e c t e d .  

h a s  been t h e  p i ck  up or' h i g h  frequency waves sholving up on tile scope  as 

n o i s e .  l'his has r e q u i r e d  s h i e l d i n g  01 khe c i r c u i t s  and complete  s h i e l d i n g  

o f  t h e  d rop  tower i n  o r d e r  t o  o b t a i n  t h e  s h a r p  t r a c e s  d e s i r e d .  

L . : t t i c e  Analogy f o r  afi E l a s t i c  M a t e r i a l  (Michael h'. O ' N e i l l )  

The primary d i f f i c u l i y  

No r e p o r t  ava i l ; b l e  a t  t h i s  tine. 


